patient himself remarked that not only was his breathing much easier, but also the venous engorgement in his neck and abdomen was much less. Shortly afterwards he returned to work and six months later the lower part of the tumour area which had not been covered by the original treatment was irradiated. It was inevitable that gross fibrosis would occur following treatment in view of the extent and long standing of the tumour. The patient remained well for eighteen months but developed influenza in 1970 which led to pneumonia within a day or two and, being without any pulmonary reserve in the opposite lung, he very soon died. This is an extreme case that emphasizes the importance of being aware of the dangers of chest infection developing in patients with pulmonary fibrosis following radiotherapy.
The complication most frequently mentioned when treatment of the mediastinum is being considered is mediastinitis. However, this is a complication that has hardly troubled any of my patients. It is usually a clear-cut condition heralded by a complaint of pains in the anterior chest. The patient looks exceedingly ill and the temperature chart will show an inordinate rise of the pulse rate in relationship to the temperature. This is a danger signal which must never be ignored; the radiotherapy must be suspended immediately and the patient established on high doses of steroids, together with a wide-spectrum antibiotic. Only when the signs and symptoms have completely resolved should one attempt cautiously to restart radiotherapy.
These few cases that I have reported give some idea of the problems that may be involved in irradiating thymic tumours and emphasize the need for the closest supervision throughout and even after treatment. The normal infant or small child has a visible thymic shadow on the chest radiograph. This merges with the heart shadow and may even be mistaken for cardiac enlargement on the frontal view but on the lateral view the increased shadow is seen to be anterior. In cardiac enlargement the increased shadowing extends towards or over the spine. The typical sail-shaped shadow occurs on the right side. It is well recognized that the thymus shrinks during chronic illness, malnutrition, after steroids and immunosuppressives and with radiotherapy. The thymus is then not visible (Caffey 1967 ) on the chest radiograph. On removal of the above factors the thymus will return to its normally visible state. However, steroids may on occasion fail to shrink the large infant thyroid (Felson 1972 ) but this does not denote any pathological state. Another condition in which the thymus is not visible is in immunological incompetence, particularly hypogammaglobulinmmia and Di George syndrome.
In the adult the enlarged thymus may become visible on the plain film of the chest. It usually assumes the typical 'thymic' shape, just as the kidney or spleen has a typical shape (Kreel 1970) . This is best seen when an effusion occurs into the thymic bed following thymectomy. When a thymoma is small its shadow can be accentuated by the oblique position as these tumours lie in the anterior mediastinum. On the left side they mimic enlargement of the main pulmonary artery. A thymoma may calcify, appearing as a curvilinear density, coarse trabeculation or amorphous shadow. A penetrated frontal view or a lateral film is required for its demonstration. Tomography is seldom if ever needed to show a thymic shadow which was not already visible on plain films or fluoroscopy. The spread of a malignant thymus is by direct extension in the mediastinum or onto the pleura producing typical pleural deposits. In the late stage there is diaphragmatic paralysis, pleural effusion and mediastinal shift. Uncommonly thymomas also produce metastases, especially to the liver.
Pneunwmediastinography
However, if thymomas are to be diagnosed when they are 1.5-2 cm in diameter pneumomediastinography is required. This is performed by the insertion of a needle through the manubriosternal joint so that its tip is just beyond the retrosternal fascia (Kreel & James 1965) ; 500-600 ml of air is injected very slowly, producing a feeling of tightness but no pain. The normal adult thymus shows parallel anterior and posterior walls except inferiorly where it becomes pointed. Its anteroposterior width varies from 0.5 to 2.5 cm, corresponding respectively to roughly 8 and 25 g in weight. A tumour is shown by a curvilinear contour. This is most easily seen on the lateral view. When demonstrated on the frontal view it can be accurately localized ( Fig IA) .
Thymic Venography
The thymus can also be demonstrated by selective retrograde venography (Kreel 1967) performed either from the left arm (Fig 1B) or the right femoral vein. With the tip of the catheter lodged in the central thymic vein (of Keynes) an injection Fig I A, anteroposterior tomographic cut after pneumomediastinography; a left-sided thymoma is indicated by the presence ofcurvilinear contours on the thymus. B, a normal selective retrograde thymic venogram. c, a small thymoma is indicated by curvilinear displacement ofthymic veins. D, a large mass in the anterior maediastinum is shown to be a thymoma as the thymic veins are curved round the tumour and there is an area ofincreased vascularity superiorly of 2-3 ml water-soluble contrast medium made during the Valsalva manceuvre will show the thymic venous system. The main thymic vein divides into two major tributaries running towards the inferior poles where they break up into a leash of small vessels which then unite to form the lateral thymic veins ascending on the outer margins of each lobe. The left drains into the subclavian vein and the right into the superior vena cava.
The enlarged hyperplastic thymus has an increased number of parallel veins. Tumours are shown by curvilinear venous displacement (Fig I c) and this sign can also be used when there is a visible tumour in the anterior mediastinum and its nature requires further elucidation. Thymomas can be diagnosed when the thymic venous system is intimately related to the tumour and the thymic veins show curvilinear displacement around the tumour (Fig 1D) . There is usually also an increase in the number of veins at a part of the periphery of the lesion and occasionally a large irregular network of veins may be shown within the tumour outlining the full extent of the thymoma.
